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Executive Summary 
 
 
Introduction 
1. This report presents the results of a survey carried out by the AERU research unit of 
Lincoln University to map skills demand in the Canterbury ICT sector. This completes the 
first stream of the Electrotechnology Industry Training Organisation (ETITO) Growth 
Pilot funded by the Tertiary Education Commission to develop a model and mechanisms 
to ensure the timely delivery of an appropriate number of suitably qualified individuals 
across the range of competence required by enterprises in the Canterbury ICT sector. 
The Canterbury ICT Sector 
2. New Zealand Trade and Enterprise has identified four industry clusters in the Canterbury 
area, including an electronics cluster and a software cluster, often referred to together as 
the Canterbury high-tech sector. For the purposes of the ETITO Growth Pilot, the ICT 
sector is defined as those firms in Canterbury that are either: (i) engaged in the research 
and design, and/or the production, of high-tech electronics products; or (ii) engaged in 
creating specialist software products. 
Defining Skills 
3. The AERU research team adopted a three-part approach to defining skills, reflecting the 
partnership between industry and tertiary education organisations that is the basis of the 
project. The three parts are (i) occupations; (ii) qualifications; and (iii) attributes.  
4. Statistics New Zealand and the Australian Bureau of Statistics have published a draft 
Australian and New Zealand Standard Classification of Occupations, which was used to 
create a framework for this study, based on four major divisions: Management; ICT 
Research and Design; ICT Sales and Marketing; and ICT Production and Support. 
5. Qualifications used in the study were divided into two streams: technical qualifications 
and business qualifications. The level of qualifications in both streams ranged from in-
house training to Masters or PhD degree. 
6. A list of 20 attributes was adopted, based on a categorisation produced by the 
Conference Board of Canada. This list classifies a number of “employability skills” 
under three generic headings: fundamental skills; personal management skills; and 
teamwork skills. 
Determining the Sector’s Population 
7. The research team used a telephone survey to construct a comprehensive database 
listing names, physical addresses, website addresses and size (number of employees) of 
the electronics and software firms in Canterbury. Firms that described themselves as 
involved in both electronics and software were categorised as electronics firms. In total 
155 firms were identified; 66 firms in electronics and 89 in software. 
8. Total direct employment in the electronics industry in Canterbury was recorded as 2,618 
staff. Total direct employment in the software industry in Canterbury was recorded as 
755 staff. The electronics sector is more established, with 61 per cent of the firms 
founded before 1995, compared to 20.5 per cent of software firms. 
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Current ICT Occupations in Canterbury 
9. In November 2004, the AERU research team sent questionnaires to the firms in its 
population database. The overall response rate was 51.6 per cent, which is very high for 
an industry survey of this type, although there was a relatively low response rate for the 
large software firms (only 2 out of 11 firms). 
10. Section 4.1 of the report presents four tables recording the estimated current 
employment in the Canterbury electronics industry, classified into the four core groups 
of management (261 staff), ICT research and development (1,091 staff), ICT sales and 
marketing (132 staff) and ICT production and support (1,135 staff). 
11. Section 4.2 of the report presents four tables recording the estimated current 
employment in the Canterbury software industry, classified into the four core groups of 
management (97 staff), ICT research and development (569 staff), ICT sales and 
marketing (63 staff) and ICT production and support (27 staff). 
Predicted ICT Occupations from Current Firms 
12. The November survey asked respondents to estimate what their employment patterns 
might be in five years time. Where responses gave a range (for example, 5-10 extra 
software engineers), the lower figure was used to adopt a conservative estimate. 
13. The largest firms (that is, those with more than 50 employees) were relatively 
conservative in their forecasts: only four electronics firms among these expected an 
increase in employment. This is in contrast to the smaller software businesses, which 
did predict a significant increase in employment. 
14. Sections 5.1 and 5.2 present tables recording the predicted employment by electronics 
and software firms respectively. The projected increase in the combined four occupation 
groups by firms that currently exist in the Canterbury electronics industry is 392, or 15 
per cent. The projected increase of firms that currently exist in the Canterbury software 
industry is 409 staff, implying a growth rate of 54 per cent. 
Modelling the Impact of New Entrants 
15. The study modelled the impact on occupation structure if there is a similar pattern of 
new firms in the high-tech sector over the next five years as occurred between 1999 and 
2003. In keeping with the conservative approach adopted in the study, one large new 
firm was excluded from the modelling of potential new entrants. 
16. The number of managers in the high-tech sector is predicted to grow by 35.5% in the 
electronics sector and by 40 per cent in the software sector. Sales and marketing 
managers and project managers are predicted to be in strong demand in both cases, 
while there is also a strong demand for product managers in the electronics sector. 
17. The results predict that research and development staff in the electronics sector will 
grow by 19.5 per cent over the next five years. A third of the increase is electronics 
engineers, and another third comes from the combined categories of software architects, 
software engineers and software/application programmers. The overall increase in 
research and development staff predicted in the software industry is 73.5 per cent. 
18. A striking feature of the electronics industry is that it employs more software engineers 
and programmers in total (449) than does the software industry (375) in Canterbury. 
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This indicates the importance of embedded software in the high-tech sector. The 
software industry is expecting to increase its demand for these two sets of skilled 
employees at a faster rate than the electronics industry, so that in five years time it will 
be employing 599 software engineers and programmers, compared to 515 in electronics. 
19. Both sectors indicate much larger percentage increases in their sales and marketing staff 
of 65.0% and 127.4% respectively. This is consistent with previous research indicating 
that a lack of business skills by high-tech start-ups and lack of entrepreneurial skills are 
potential constraints to growth in the high-tech sector. 
20. The electronics sector employs a significant number of production workers, particularly 
product assemblers and testers (906 people). This is projected to rise steadily over the 
next five years (9%), but not at the same rate as overall growth in the industry (21%). 
ICT production and support is not significant in the software firms. 
Qualifications 
21. The large firms were asked to indicate what technical and business qualifications are 
essential in each occupation. This part of the survey was restricted to the large firms. 
Since the large software firms did not participate in the original survey, this means the 
qualifications reported in this report are based on the information provided by the large 
electronics firms. 
22. A striking feature is very strong demand for engineering degrees for all except 
production and support employees. This is not surprising for research and development 
staff, but the firms also expect large proportions of their management and their sales and 
marketing employees to have a degree in engineering. Degree qualifications in science, 
technology, computing or software are also in high demand, although a diploma is 
sufficient for some positions in sales and marketing. 
23. Firms do not seem to expect their production and support employees to have business 
qualifications, but sales and marketing employees are expected to have a commerce or 
business degree, and research and development employees require some business 
training. Management are expected to have an undergraduate or postgraduate 
qualification in commerce or business. 
24. Over the next five years, the high-tech sector in Canterbury is expected to require 224 
more engineering degrees, 198 more degrees in science, technology, computing or 
software, and 162 more degrees in commerce or business. These figures do not take into 
account normal employment turnover or retirements. 
25. There is also demand for sub-degree qualifications, including 122 certificates or 
diplomas in technical ICT subjects and 249 certificates or diplomas in business subjects. 
The firms also seem more confident about providing in-house training in technical areas 
(571 in total) than in business areas (only 105 in total). This is reflected in a much 
greater demand for external short courses in business (200 extra people) than in 
technical subjects (59 extra people). 
General Employee Attributes 
26. The large firms were requested to rank the five most important attributes for employees 
within their firm out of a set of 20. Five attributes were mentioned by 9 or more 
responses. The most important was positive attitude and behaviour. Another very highly 
ranked attribute was problem solving skills. Ability to participate in projects and tasks 
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was also cited as important by many respondents, although with a relatively low 
ranking. Being responsible and person to person communication were cited by a similar 
number but again were not ranked highly within the top three. 
Future Mapping and Forecasting Mechanisms 
27. The predictions in this report imply some challenges for the high-tech sector in 
Canterbury if it is to avoid skill shortages in the future. A companion research project 
by Crispin Maclean records that ‘there is no sign of the increasing supply of qualified 
personnel which the industry expects to employ over the next five years; the number of 
graduates is either static or falling, depending on the particular programme’. 
28. This conclusion is very important for designing an ongoing mapping and forecasting 
mechanism that will communicate industry trends and emerging skill demand. Given a 
general confidence of industry in the quality and content of the programmes being 
provided, the mapping and forecasting mechanism can focus on trends in the quantity of 
graduates and quantity of new positions as the high-tech sector grows. Important users 
of this information would be the region’s education providers and industry employers, 
but also anyone involved in promoting the sector to secondary school students. 
29. Consequently, this report recommends that for the next four years, the ETITO Growth 
Project fund annual telephone surveys of industry and providers to update data on skills 
demand and on skills supply. The telephone survey of industry would seek information 
on the total number employed in each business, so that an estimate can be made of skills 
demand. The telephone survey of providers would seek information on the number of 
enrolments or graduates in ICT-relevant programmes to investigate whether trends are 
in line with changes in demand. 
30. The industry survey would require the research team to search for new entrants into the 
industry in order to update the database described in section 3 of this report. It would 
also reveal businesses that had exited. If funding allowed, it would be useful to 
interview the new entrants and the exiting firms to get a better understanding of these 
dynamic aspects of industry development.  
31. The outcome of the two surveys would be an annual research report written in a style 
relevant to the wide range of its intended audience, including students and careers 
advisors in secondary schools. 
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Chapter 1 
Introduction 
 
 
The Electrotechnology Industry Training Organisation (ETITO) is coordinating a Growth Pilot 
funded by the Tertiary Education Commission (TEC) to develop a model and mechanisms to 
ensure the timely delivery of an appropriate number of suitably qualified individuals across the 
range of competence required by enterprises in the Canterbury ICT sector. The objective is to 
ensure that growth and productivity of companies in this sector are not hindered by skill 
shortages. Lincoln University is a member of the consortium of Tertiary Education Organisations 
(TEOs), industry enterprises and development agencies participating in the Pilot. The AERU 
research unit at Lincoln University was contracted to undertake the first principal stream of the 
Growth Pilot, headed Industry Skill Demand. This builds on the unit’s earlier work with the 
high-tech sector, summarised in Professors Caroline Saunders and Paul Dalziel’s 2003 report, 
The High Tech Sector in Canterbury: A Study of its Potential and Constraints. 
The primary objective of the Industry Skill Demand stream is to produce a comprehensive 
picture of current and forecast industry skill demand in the Canterbury ICT Sector to steer the 
provision of education services and talent pipeline efforts. This includes a focus on the nature 
and quantum of industry demand at a level of detail sufficient to inform qualification structure 
and curriculum development on an ongoing basis. 
This report presents the results of a survey carried out by the AERU in November 2004 to 
map skills demand in the Canterbury ICT sector. It begins in Chapter 2 with the definition of 
the Canterbury ICT sector that has been adopted for the Growth Pilot project. Chapter 3 
explains the categories of occupations, qualifications and employee attributes used in the 
study. Chapter 4 describes the population profile of electronics and software firms identified 
in the Canterbury ICT sector. Chapters 5 and 6 present the current and expected occupation 
structure of the firms currently in the sector, using survey data from these firms. Chapter 7 
models the impact of potential new entrants over the next five years. This allows Chapter 8 to 
project the demand for qualifications in the Canterbury ICT sector over this period. Chapter 9 
returns to the surveys to describe the most important general employee attributes reported by 
the sector’s larger firms. Chapter 10 discusses future mapping and forecasting mechanisms 
for skills demand in the Canterbury ICT sector. 
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Chapter 2 
The Canterbury ICT Sector 
 
 
The term ICT is often used in an ‘umbrella’ sense, covering a wide range of converging 
technologies (in a vertically integrated sense) and their enabling effect across many industries 
and sectors (horizontal/enabling effect). There are multiple contested definitions. The ICT 
Taskforce, for example, defined ICT as ‘products and services that are underpinned by the 
combination of electronics and/or software and/or telecommunications’ (2003, p. 6). This 
definition is too broad for ICT in the Canterbury Growth Pilot project.  
In July 2002, Industry New Zealand (now New Zealand Trade and Enterprise) published work 
by Ifor Ffowc-Williams and Guy Redding listing regional specialisations (or industry clusters 
as they are often called) for New Zealand.  Four of the clusters were selected for an Industry 
New Zealand pilot programme in the Canterbury area: electronics, software, nutraceuticals 
and Lincoln resources (see Figure 1). It has become common to refer to the first two 
industries together as the Canterbury high-tech sector.  
 
Figure 1 
The South Island Clusters Identified by NZTE 
Source: Cluster Navigators (2004, p. 8). 
 
There has been a series of initiatives to foster the development of the Canterbury high-tech 
sector. The Canterbury Electronics Group, for example, is comprised of the six largest 
electronics firms in the region (www.ceg.org.nz). Electronics South is an industry group 
convened by the Canterbury Development Corporation (www.electronicssouth.com). 
Canterbury Software Incorporated is a non-profit organisation aimed at helping the 
Canterbury software sector succeed (www.canterburysoftware.org.nz)). The Canterbury 
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Innovation Incubator provides support for emerging technology-based companies and 
entrepreneurs (www.cii.co.nz). NZTE hosts a series of high-tech breakfasts during the year 
(www.nzte.govt.nz/section/11900.aspx). In 2003 Professors Saunders and Dalziel of Lincoln 
University were commissioned to prepare a report on the potential and constraints of the high-
tech sector in Canterbury. This report recommended greater collaboration between the high-
tech sector and tertiary education organisations in the region. In December 2003, the 
Canterbury ICT Cluster was set up with this as one of its core tasks.  
The ICT in Canterbury Growth Pilot project is another initiative in this series. As the TEC 
application document noted, the project has its roots in an industry initiative. The project, the 
outcomes of which may well have application in other regions, is based in Canterbury where 
two nationally recognised and established industry clusters in electronics and software exist. 
These two ‘component parts’ of the broader ICT sector are therefore the focus of the current 
industry skill demand research project because of their disproportionate significance to the 
Canterbury region.  
This focus does not preclude informal collaboration with other parts of the ICT sector and 
other sectors which benefit from or reply upon products and services from the hi-tech sector. 
Nevertheless, for the purposes of the ETITO Growth Pilot project, the ICT sector is defined as 
those firms in Canterbury that are either:  
• engaged in the research and design, and/or the production, of high-tech electronics 
products; or 
• engaged in creating specialist software products. 
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Chapter 3 
Defining Skills 
 
 
The AERU research team adopted a three-part approach to defining skills, reflecting the 
partnership between industry and tertiary education organisations that is the basis of the 
project. The three parts are (i) occupations; (ii) qualifications; and (iii) attributes. 
3.1 Occupations 
Statistics New Zealand and the Australian Bureau of Statistics are currently working on a 
project to develop an Australian and New Zealand Standard Classification of Occupations 
(see SNZ, 2004, and Taylor, 2005). That project has published a draft classification system, 
which was used to create a framework of occupations for this study. 
The framework has four major divisions: 
• Management 
• ICT Research and Design 
• ICT Sales and Marketing 
• ICT Production and Support 
There is a further classification of occupations within each division (see Table 1 below). This 
classification was developed after consultation with the Education Subcommittee of the 
Canterbury ICT Cluster and a small number of high-tech firms in Christchurch. It was then 
trialled in a survey conducted by the Institute of Professional Engineers.  
The four major divisions capture the core components of high-tech firms (including the 
integrating role of senior management in this specialist area; see, for example, O’Connor and 
Smallman, 1995). The questionnaires used in the study also allowed participating firms to add 
other categories to the classification in Table 1 if this was useful for their particular 
organisation. 
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Table 1 
Occupations used in the Study 
Chief Executive Officer 
Research and Development Manager 
Sales and Marketing Manager 
Production Manager 
ICT Manager 
Project Manager 
Product Manager 
Management 
Other 
Telecommunications Engineer 
Electronics Engineer 
Electrical Engineer 
Hardware Engineer 
Test Engineer 
Software Architect 
Software Engineer 
Software or Applications Programmer 
ICT Systems Analyst 
Multimedia Designer or Animator 
Digital Media (Including Web) Designer 
ICT Technical Writer 
ICT Research and Design 
Other 
Marketing Research Analyst  
Marketing Specialist  
ICT Sales Representative 
ICT Pre-Sales Consultant 
ICT Customer Support Technician 
ICT Sales and Marketing 
Other 
Production Engineer 
Electronics Technician  
Trades Worker 
Product Assembler or Tester 
ICT Support Engineer 
ICT Support Technician 
Computer Network Specialist 
Data or ICT Systems Administrator 
ICT Production and Support 
Other 
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3.2 Qualifications 
The occupations in Chapter 3.1 above imply two different qualification streams: technical 
qualifications and business qualifications. Some occupations (particularly in management) 
require qualifications from both streams. Table 2 lists the qualifications identified for this 
study in consultation with industry and education representatives. 
 
Table 2 
Qualifications used in the Study 
Technical Business 
In-house training In-house training 
External short course External short course 
Vendor qualification e.g. Cisco  
Certificate in ICT subjects Certificate in business subjects 
Diploma in ICT subjects Diploma in business subjects 
Computing/Software degree Commerce degree 
Science/Technology degree MEM degree 
Technology degree MBA degree 
Engineering degree (four years)  
Graduate diploma Graduate diploma 
Masters or PhD degree Masters or PhD degree 
 
 
 
 
3.3 Attributes 
The AERU research team undertook a web-based search for international examples of 
categories for generic labour market skills. The most useful categorisation that was found 
comes from the Conference Board of Canada, which has classified a number of 
“Employability Skills” under three generic headings: fundamental skills; personal 
management skills; and teamwork skills (www.conferenceboard.ca/nbec). The Lincoln 
research team slightly adapted that classification system to focus on 20 attributes as listed in 
Table 3 below. 
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All of the attributes in Table 3 might be expected to be valuable in almost any organisation. 
The purpose of this part of the study was to identify which, if any, of these are recognised as 
particularly important in the Canterbury high-tech sector. This could provide useful 
information for potential future employees of high-tech firms (and their educators). 
 
Table 3 
Attributes used in the Study 
Fundamental 
Skills 
Personal Management 
  Skills 
Teamwork 
Skills 
Person to person 
communication 
Positive attitude and 
behaviour 
Ability to work with others 
Information evaluation and 
management 
Being responsible Ability to participate in 
projects and tasks 
Understanding and using 
numbers 
Being adaptable Leadership in group projects 
Problem-solving skills Continuous learning  and 
upskilling 
Willingness to follow 
instructions 
Business writing skills Time management to meet 
deadlines 
Cross-cultural 
communication 
Technical writing skills Working safely Multi-tasking skills 
Entrepreneurial Attitude  Skills for presenting to an 
audience 
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Chapter 4 
Determining the Sector’s Population 
 
 
In order to produce a comprehensive picture of industry skill demand in the Canterbury ICT 
sector, it is necessary to determine the sector’s total population of firms. This was done 
separately for the electronics firms and for the software firms. Firms that described 
themselves as involved in both electronics and software were categorised as electronics firms. 
For each group, the AERU research team constructed a comprehensive database listing name, 
physical address, website address and size (number of employees) of the firm. This 
information was gathered from a number of sources, including: the Canterbury Electronics 
Group; Electronics South; Canterbury Software Incorporated; Canterbury Development 
Corporation; the Institute of Professional Engineers (New Zealand); the Electro-Technology 
Industry Training Organisation; Trade Directories; Telephone Directories; and the personal 
contacts of the AERU research unit. Each of the 163 firms identified was then telephoned to 
ask for their employment levels and length of existence of the firm. Eight firms declined to 
participate in this preliminary survey and so were excluded from the study. 
Figure 2 presents the distribution of electronics and software firms by size in the population 
database. The size is that taken from the results of the telephone survey, unless the total 
number returned in the subsequent questionnaire described in the following Chapter was 
different (in which case the latter number is used). It should be noted that the employment 
figures are for staff directly involved in producing the electronics or software output; in 
particular, office or accounts staff are not included in the data below. In total 155 firms were 
identified by the research team. Of these 66 firms were in electronics and 89 were in software.  
Figure 2 
Distribution of ICT Firms in Canterbury by Firm Size 
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The software sector has a large number of relatively small firms; 43 have three or fewer staff, 
and another 24 have between 4 and 6 staff. Only four firms have more than 20 staff, and the 
largest of these reported less than 200 staff directly involved in the core ICT functions of 
management, research and development, sales and marketing, and production and support. 
Total direct employment in the software industry in Canterbury was recorded as 755 staff. 
The electronics sector is more evenly spread across the first five categories in Figure 2 (up to 
20 staff). There are 20 firms with more than 20 staff, including 8 firms with 100 or more, and 
4 firms with 200 or more. Total direct employment in the electronics industry in Canterbury 
was recorded as 2,618 staff. 
Figure 3 presents the distribution of electronics and software businesses by the year in which 
the firm was founded (excluding two electronics firms and one software firm that were unable 
to provide this information in the telephone survey). The electronics sector is more 
established, with 61 per cent of the firms founded before 1995, compared to 20.5 per cent of 
software firms. Exactly one-half of the software firms (44 out of 88) had been established in 
the last five years; that is, between 1999 and 2003. There was also considerable growth in the 
electronics sector over the last five years, with 15 new firms established in the Canterbury 
region between 1999 and 2003. 
Figure 3 
Distribution of ICT Firms in Canterbury by Year Established 
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The high rate of new entrants in the ICT sector makes employment forecasting more difficult. 
The same level of innovation suggests that around 60 additional firms might be employing 
workers in the ICT sector in five years time. 
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Chapter 5 
Current ICT Occupations in Canterbury 
 
 
In November 2004, the AERU research team sent questionnaires to the firms in its population 
database to obtain information on current and projected demand for skilled workers in the ICT 
sector. Large firms that had indicated they had 11 or more workers were contacted by phone, 
and a full-length survey was sent to those who agreed to participate. Firms with 10 or fewer 
workers were sent a shorter email survey that asked for employment by category but required 
fewer details about qualifications and included no question on attributes. Reminders were sent 
out to firms that had not returned the questionnaire within a week, and large firms that did not 
have time to fill out the full survey were offered the opportunity of completing the shorter 
email survey instead. This included all of the large software firms. The overall response rate 
was 51.6 per cent, which is very high for an industry survey of this type.  
 
Table 4 
Survey Response Rates 
Firm Size Electronics Software 
1 50.0% 53.8% 
2-3 50.0% 56.7% 
4-6 55.6% 50.0% 
7-10 30.0% 54.5% 
> 10 64.5% 18.2% 
TOTAL 54.5% 49.4% 
 
 
Table 4 shows the response rates by firm type and size. These rates are important, because the 
responses obtained in each of the above categories (that is, by firm size and firm type) were 
scaled up by a factor reflecting total employment of that category as revealed in the telephone 
survey. 
Note that there was a relatively low response rate for the large software firms (2 out of 11 
firms). Only one firm advised they were unwilling to participate in the survey at all, but we 
were often told that this sector receives a lot of requests to fill out surveys (from employment 
consultancy firms, for example). Limited time might explain this group’s low response rate. 
None of the large software firms returned the original full-length survey, and so all were sent 
the shorter version. One of the four largest firms returned this shorter questionnaire, and the 
research team was also provided with an outline of the employment structure of another of 
these four large firms (not included in the response rate in Table 4). The data from these two 
sources were used to estimate the current demand for occupations in these largest firms, and 
no allowance was made for growth over the next five years. The current and predicted 
employment structures of the remaining 7 firms (employing between 11 and 20 workers) were 
estimated using the response of one other large firm that replied to the shorter survey plus the 
average employment structure of the firms sized between 7 and 10 workers. 
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5.1 The Electronics Industry 
Tables 5, 6, 7 and 8 present the estimated current employment in the electronics industry, 
classified into the four core groups of management, research and development, sales and 
marketing, and production and support. Note that the data in the table are presented as whole 
numbers. Hence the sum of firms’ employment may differ from the total figure in the final 
column due to rounding. 
In Table 5 it can be seen that almost all of the identified management positions occur in the 
firms with more than 10 employees (95 per cent). This reflects the definition of management, 
which for this project required that the main responsibility is to manage the work of others. 
The typical small firm has a working director. Part of this person’s time will be spent on 
managing the company and other administrative needs, but the majority of it is spent on 
productive work; thus the person appears in one of the categories in the next three tables. The 
two one-person firms that are recorded as comprised of a CEO in Table 5 reported that their 
main work was to manage contractors.  
 
Table 5 
Electronics: Current: Management 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
CEO 2 0 2 10 28 42 
R&D Manager 0 0 0 0 25 25 
Sales & Marketing Manager 0 0 0 0 29 29 
Production Manger 0 0 0 0 21 21 
ICT Manager 0 0 0 0 8 8 
Project Manager 0 0 0 0 43 43 
Product Manager 0 0 0 0 42 42 
Other  0 0 0 0 50 50 
TOTAL  2 0 2 10 247 261 
 
Larger firms have the resources to fund full-time management positions, depending on their 
size. Most have a CEO position. Once the firm is greater than 10 employees, the firm may 
specialise their management functions further, with managers for research and development, 
sales and marketing, and production. Project and product managers make up a third of the 
managers in Table 5. 
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An earlier report on the Canterbury high-tech sector by Saunders and Dalziel (2003, p. 18) 
reported the industry view that New Zealand has a competitive advantage internationally in 
high-tech research, design and quality control. Hence the ICT Research and Development 
group of occupations is critical for the success of firms in this sector. Table 6 presents the 
research’s estimate that 1,091 people work in research and design in the electronics firms. 
Again total employment is dominated by firms which have more than 10 employees (90 per 
cent). Note that 6 of the one-person firms were comprised of an electronics engineer working 
on their own. The only recorded employment of a telecommunications engineer in the study 
was in a 2-person firm (which scaled up for the non-responses in the 2-3 person electronics 
category produced the figure of 2 telecommunications engineers in Table 6). This is perhaps 
surprising given that radio technology makes up a reasonable part of the electronics industry, 
but engineers working in this field may be trained as electronics engineer. 
 
Table 6 
Electronics: Current: ICT Research & Development 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Telecommunications Engineer 0 2 0 0 0 2 
Electronics Engineer 6 3 30 24 100 163 
Electrical Engineer 0 0 2 0 3 5 
Hardware Engineer 0 0 0 2 107 109 
Test Engineer 0 0 0 0 183 183 
Software Architect 0 0 0 0 21 21 
Software Engineer 0 1 4 9 376 389 
Software/Application Programmer 0 0 0 0 60 60 
ICT Systems Analyst 0 0 0 0 13 13 
Multimedia Designer/Animator 0 0 0 0 6 6 
Digital Media Designer 0 0 0 3 12 15 
ICT Technical Writer 0 0 0 0 46 46 
Other 0 4 0 17 58 80 
TOTAL 6 11 36 54 984 1,091 
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Electronics engineers, hardware engineers and test engineers are significant groups in the 
electronics R&D sector. There is a greater number, however, of software architects, software 
engineers and software/application engineers. Together these three software categories make 
up 43 per cent of all research and development employees, so that the electronics firms 
actually employ more software specialists than the software firms (see Table 10 below). In 
part, this is due to the convention adopted in this report that firms involved in electronics and 
software are classified as electronics firms, but also probably reflects the importance of 
embedded software technology in high-tech electronics design.  
ICT Sales and Marketing is the smallest of the four core occupational groups in the 
Canterbury electronics industry, containing only 5 per cent of its employees. As in the 
previous two groups, almost all (92 per cent) of these are found in firms of size 11 or more 
employees, although in the smaller firms, these roles are often performed alongside other 
ones. Firms tend to need to be above a certain threshold in terms of turnover and number of 
employees to have the need for (and the resources to employ) full-time sales and marketing 
specialists. Out of the occupations in this group, the two most important of these are the ICT 
customer support technician and the ICT sales representative, jointly contributing 72 of the 
132 employees in the group. 
Table 7 
Electronics: Current: ICT Sales and Marketing 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Marketing Research Analyst 0 0 0 2 8 10 
Marketing Specialist 0 3 0 0 14 17 
ICT Sales Rep 0 2 0 3 26 31 
ICT Pre-Sales Consultant 0 0 0 0 21 21 
ICT Customer Support Technician 0 0 0 0 41 41 
Other 0 0 0 0 12 12 
TOTAL 0 5 0 5 121 132 
 
The ICT Production and Support group presented in Table 8 on the next page is the largest 
group, containing 43 per cent of ICT employees in Canterbury. Almost all (99 per cent) of 
these are employed in firms with more than 10 employees, although again in the smaller firms 
some of these roles are performed by people employed in other roles. This group is mainly 
involved the practical side of producing a product that is ready for sale and delivery. Not 
surprisingly therefore, most of these employees (906 workers or 80 per cent of the employees 
recorded in Table 8) are product assemblers or testers, while there are also a few electronics 
technicians and production engineers. 
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Table 8 
Electronics: Current: ICT Production & Support 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Production Engineer 0 0 0 0 53 53 
Electronics Technician 0 0 0 0 89 89 
Trades Worker 0 0 4 0 9 13 
Product Assembler or Tester 0 0 2 5 899 906 
ICT Support Engineer 0 0 0 0 5 5 
ICT Support Technician 0 0 0 3 22 25 
Computer Network Specialist 0 0 0 0 10 10 
Data or ICT Systems Admin. 0 0 0 0 13 13 
Other 0 0 0 0 20 20 
TOTAL  0 0 6 9 1,121 1,135 
 
 
5.2 The Software Industry 
Tables 9, 10, 11 and 12 present the estimated current employment in the software industry, 
classified into the four core groups of management, research and development, sales and 
marketing, and production and support. Note again that the data in the table are presented as 
whole numbers. Hence the sum of firms’ employment may differ from the total figure in the 
final column due to rounding errors. 
The software industry in Canterbury is not dominated by large firms to the same extent as the 
electronics industry. Only 11 of the 89 firms contacted in the original telephone survey 
employed more than 10 people, compared to 30 out of the 66 electronics firms. Table 9 shows 
that the smallest software firms (like the electronics ones) tend not to have dedicated 
managers, although only 66 per cent of all software managers are estimated to be employed in 
firms with more than 10 employees (compared to 95 per cent for electronics firms). CEOs and 
project managers are the most important management positions in the software industry. 
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Table 9 
Software: Current: Management 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
CEO 0 2 8 9 11 30 
R&D Manager 0 0 0 2 13 14 
Sales & Marketing Manager 0 2 0 4 8 14 
Production Manger 0 0 0 0 0 0 
ICT Manager 0 0 0 0 0 0 
Project Manager 0 2 4 1 19 26 
Product Manager 0 0 0 0 5 5 
Other  0 0 0 0 8 8 
TOTAL  0 5 12 16 64 97 
 
Table 10 
Software: Current: ICT Research & Development 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Telecommunications Engineer 0 0 0 0 0 0 
Electronics Engineer 0 2 0 6 6 14 
Electrical Engineer 0 0 0 0 0 0 
Hardware Engineer 0 6 0 0 0 6 
Test Engineer 0 0 7 0 0 7 
Software Architect 0 0 7 6 24 37 
Software Engineer 2 13 29 20 201 265 
Software/Application Programmer 5 6 18 11 69 110 
ICT Systems Analyst 0 0 1 1 1 3 
Multimedia Designer/Animator 0 3 10 2 2 18 
Digital Media Designer 5 20 16 11 16 69 
ICT Technical Writer 0 2 0 0 0 2 
Other 0 0 0 0 40 40 
TOTAL 12 51 89 56 360 569 
 
  17
The ICT Research and Development occupational group accounts for three-quarters of the 
total employment in the software industry. This may be related to the smaller size of software 
firms compared to those in electronics, and suggests that most employees are involved in 
software development, while performing other tasks such as management and marketing 
alongside this main activity.  
As expected, this group of occupations in the software industry is dominated by software 
engineers (265 employees) and software/application programmers (110 employees), which 
jointly contribute 66 per cent of all employment in this group. The division of employees 
between the two occupations was determined by respondents for the large firms who 
completed the full-length survey. For smaller firms, the research team sought to define 
software engineers as those producing custom software products while those employees who 
appeared to be programming using the software products of others were classified as 
software/application programmers.  
The ‘digital media designer’ occupation contained the third highest number of employees 
(69), and largely represented people involved in web design and development. Out of those 69 
employees, 53 or 77 per cent were in smaller firms (with 10 or few employees). This shows 
that web design firms tend to be very small operations, perhaps operated from home. 
 
Table 11 
Software: Current: ICT Sales and Marketing 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Marketing Research Analyst 0 3 0 0 6 8 
Marketing Specialist 0 3 6 0 3 13 
ICT Sales Rep 0 3 1 6 12 21 
ICT Pre-Sales Consultant 0 2 4 4 4 13 
ICT Customer Support Technician 0 0 0 2 1 3 
Other 0 0 0 0 4 4 
TOTAL 0 10 11 11 30 63 
 
ICT Sales and Marketing is a relatively small employment group in the Canterbury software 
industry currently, with the total of 63 employees representing less than one person per firm. 
Because most firms in the industry are very small, such roles tend to be performed as part of 
other ones, most notably those in the ICT Research and Development group. The 43 firms 
with three or fewer employees have only 10 ICT Sales and Marketing people between them, 
while the 11 firms with more than 10 employees have 30 of these positions. Sales 
representative is the largest occupation in Table 11, employing 21 people or one-third of those 
in sales and marketing. 
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Table 12 
Software: Current: ICT Production & Support 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Production Engineer 0 0 0 0 0 0 
Electronics Technician 0 0 0 0 0 0 
Trades Worker 0 0 0 0 0 0 
Product Assembler or Tester 0 2 1 0 0 3 
ICT Support Engineer 0 0 0 1 2 3 
ICT Support Technician 0 0 1 0 0 1 
Computer Network Specialist 0 2 4 0 3 9 
Data or ICT Systems Admin. 0 0 0 1 7 8 
Other 0 0 0 2 1 3 
TOTAL  0 3 6 4 14 27 
 
ICT Production and Support is the smallest occupational group in the Canterbury software 
industry, at 27 people or 4 per cent of the total. This is not surprising given that software 
products often do not require any physical production phase, or this can be done outside of the 
firm. Of the 27 employees, 17 are in designated computer support roles (computer network 
specialist, and data or ICT systems administrator), although it should be noted that in software 
firms these employees may also be performing a research and development function. 
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Chapter 6 
Predicted ICT Occupations from Current Firms 
 
 
The November surveys asked respondents to estimate what their employment patterns might 
be in five years time. Large firms were asked to fill out the number of people in each 
occupation in the tables below; smaller firms would ask to indicate how many extra people 
they were likely to be employing in five years. Where responses gave a range (for example, 5-
10 extra software engineers), the lower figure was used to adopt a conservative estimate. 
 
Figure 4 
Predicted Distribution of Current ICT Firms by Firm Size 
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Figure 4 maps the expected sizes of the high-tech firms in five years time. The sample size is 
one less than in Figure 2 on page 9, since one electronics firm reported that it expected to be 
out of business within five years. As would be expected, the distribution moves to the right 
compared to Figure 2. The results show that the largest firms (that is, those with more than 50 
employees) were relatively conservative in their forecasts: only four electronics firms among 
these expected an increase in employment. This is in contrast to the smaller software 
businesses, which did predict a significant increase in employment. 
The projected employment structure for these firms is presented in the following tables. Once 
again, the data in the table are presented as whole numbers, so that the sum of firms’ 
employment may differ from the total figure in the final column due to rounding errors. 
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6.1 The Electronics Industry 
The survey data predict that the management occupations in the Canterbury firms currently in 
the electronics industry are projected to grow by 76 employees or 29 per cent in five years 
(see Table 13). Of this increase, the largest growth in both absolute and percentage terms 
occurs to project managers (up 25 or 58.5 per cent). Sales and marketing managers increase 
by 15 or 50 per cent, and product managers rise by the same number, which is 36 per cent. 
Almost all of the growth (74 out of 76 new employees) occurs within firms that currently 
employ more than 10 people, suggesting that the smaller firms expect to continue to combine 
management functions with other positions. 
 
Table 13 
Electronics: Predicted: Management 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
CEO 2 0 2 10 29 43 
R&D Manager 0 2 0 0 31 33 
Sales & Marketing Manager 0 0 0 0 44 44 
Production Manger 0 0 0 0 24 24 
ICT Manager 0 0 0 0 11 11 
Project Manager 0 0 0 0 68 68 
Product Manager 0 0 0 0 58 58 
Other  0 0 0 0 57 57 
TOTAL  2 2 2 10 321 337 
 
The projected increase in the electronics industry’s ICT Research and Development group 
(Table 14) is the highest at 152 people, although this represents a more modest growth rate of 
14 per cent. This growth includes 52 additional electronics engineers (up 32 per cent) and 31 
more software engineers (up 8 per cent). However only about one-half of the growth (51 per 
cent) occurs within the 31 firms that currently employ more than 10 people. The 9 firms of 
current size 4-6 employees are projected to employ another 13 electronics engineers, up 44 
per cent on the 30 employed now. 
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Table 14 
Electronics: Predicted: ICT Research & Development 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Telecommunications Engineer 0 2 0 0 0 2 
Electronics Engineer 14 3 43 29 126 215 
Electrical Engineer 0 0 8 0 4 12 
Hardware Engineer 2 0 0 3 99 104 
Test Engineer 0 0 0 0 177 177 
Software Architect 0 0 0 0 25 25 
Software Engineer 2 2 6 14 397 420 
Software/Application Programmer 0 0 4 0 77 81 
ICT Systems Analyst 0 0 0 0 16 16 
Multimedia Designer/Animator 0 0 0 0 9 9 
Digital Media Designer 0 0 0 3 22 25 
ICT Technical Writer 0 1 4 0 52 57 
Other 4 15 0 22 58 100 
TOTAL 22 24 64 71 1,061 1,243 
 
 
Table 15 indicates that the ICT Sales and Marketing employment group has the highest 
projected growth rate over the next five years for the Canterbury electronics industry, at 57 
per cent. This is 76 more people than are currently employed and 60 of these are expected to 
be employed by the larger firms (with greater than 10 people at present). The number of sales 
representatives increase by 28 (89 per cent) and marketing specialists by 19 (111 per cent). 
Nine (or 34 per cent) of those additional representatives come from firms currently employing 
4-6 people. 
ICT Production and Support, presented in Table 16, is the largest occupation group currently 
but is projected to be overtaken by Research and Development in five years. The growth in 
Table 16 is 88 or only 8 per cent, taking this group to 1,223 employees, slightly lower than 
the 1,243 employees that Research and Development is expected to have. Of these 88 extra 
employees, 74 are in the large firms. Overall, product assemblers or testers are projected to 
increase by 29 or just 3 percent, while electronics technicians increase by 24 (27 per cent) and 
ICT support technicians by 20 (78.5 per cent). 
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Table 15 
Electronics: Predicted: ICT Sales and Marketing 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Marketing Research Analyst 0 0 0 2 20 22 
Marketing Specialist 2 3 2 0 29 36 
ICT Sales Rep 2 2 9 3 42 59 
ICT Pre-Sales Consultant 0 0 0 0 26 26 
ICT Customer Support Technician 0 0 0 0 52 52 
Other 0 0 0 0 12 12 
TOTAL 4 5 11 5 181 207 
 
Table 16 
Electronics: Predicted: ICT Production & Support 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Production Engineer 0 0 0 0 52 52 
Electronics Technician 0 0 0 0 113 113 
Trades Worker 0 0 4 0 16 20 
Product Assembler or Tester 4 0 2 5 924 935 
ICT Support Engineer 2 0 0 0 12 14 
ICT Support Technician 6 0 2 3 34 45 
Computer Network Specialist 0 0 0 0 21 21 
Data or ICT Systems Admin. 0 0 0 0 15 15 
Other 0 0 0 0 9 9 
TOTAL  12 0 8 9 1,195 1,223 
 
The projected increase in the combined four occupation groups by firms that currently exist in 
the Canterbury electronics industry is 392 or 15 per cent. This takes the total employment to 
3,010, compared to the 2,618 people currently estimated to be employed by these firms. 
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6.2 The Software Industry 
Management of the existing firms in the Canterbury software industry is projected to 
experience the least amount of growth out of the four occupation groups over the next five 
years, increasing by only 20 people or 20 per cent. This growth is reasonably evenly 
distributed, with the smaller firms (currently 10 or fewer employees) employing 14 of the 20 
additional people. There are 8 more project managers (32 per cent) and 7 more sales and 
marketing managers (50 per cent). The lack of growth in management may reflect the small 
size of most firms in the software industry and their expectation to remain relatively small in 
five years time, reducing the need for dedicated managers. 
 
Table 17 
Software: Predicted: Management 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
CEO 2 2 8 9 11 32 
R&D Manager 0 0 1 2 13 15 
Sales & Marketing Manager 0 2 1 6 12 21 
Production Manger 0 0 0 0 0 0 
ICT Manager 0 0 0 0 0 0 
Project Manager 0 3 6 4 21 34 
Product Manager 0 0 0 2 6 8 
Other  0 0 0 0 7 7 
TOTAL  2 7 16 22 69 116 
 
ICT Research and Development is the main activity of the Canterbury software industry. As 
expected, therefore, most of the numerical growth is projected to occur within this group of 
occupations, up 298 people (or 52.5 per cent). This growth is also well distributed among the 
various sized firms, although only 96 of these additional people are expected to go to firms 
that currently employ 7 or more people, while 183 go to firms with 2-6 employees. The 
occupations which experience the most growth are software engineers (102 new staff, or 39 
per cent), digital media designers (74 new staff, or 107 per cent) and software/application 
programmers (66 new staff, or 60.5 per cent). It is also interesting to note that only 6 of the 66 
additional software/application programmers are expected to be employed by firms with 7 or 
more employees.  
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Table 18 
Software: Predicted: ICT Research & Development 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Telecommunications Engineer 0 0 0 0 0 0 
Electronics Engineer 0 2 0 7 8 17 
Electrical Engineer 0 0 0 0 0 0 
Hardware Engineer 0 14 0 0 0 14 
Test Engineer 0 0 17 4 3 24 
Software Architect 0 0 7 4 23 34 
Software Engineer 4 26 68 44 225 367 
Software/Application Programmer 20 24 45 13 73 176 
ICT Systems Analyst 0 0 1 4 3 8 
Multimedia Designer/Animator 0 5 23 6 5 39 
Digital Media Designer 8 45 39 24 26 142 
ICT Technical Writer 0 3 0 0 0 3 
Other 0 3 0 0 40 43 
TOTAL 32 123 200 105 407 867 
 
Table 19 records that over the next five years the ICT Sales and Marketing occupations in 
current Canterbury software firms are projected to increase by 61 employees (or 97 per cent) 
to 124. More than half of this growth is in ICT sales representatives, up 31 (or 144 per cent), 
while marketing specialists are up 14 (or 114 per cent). Thus firms appear to be intending to 
employ more full-time sales and marketing people as their business grows. Of the 31 
additional sales representatives, 25 go to firms that currently employ 2-6 people, whereas the 
current one-person firms expect to employ only two more sales representatives in total. The 
number of customer support technicians expected to be employed increases by 10 to 13 
employees. 
As noted above, the ICT Production and Support side of the Canterbury software industry 
employs the least people of the four occupational groups. This is projected to remain the case 
for existing firms in five years time. Employment in this group is expected to reach 57 people, 
an increase of 30 (or 112 per cent) on current employment. The only increases of any note are 
the 9 additional data or ICT systems administrators and the 6 more ICT support technicians. 
None of the former goes to firms with less than 4 employees currently, while all of the latter 
go to firms with 2-6 employees. 
  25
Table 19 
Software: Predicted: ICT Sales and Marketing 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Marketing Research Analyst 0 3 0 0 6 8 
Marketing Specialist 2 7 8 4 6 27 
ICT Sales Rep 2 18 11 7 14 52 
ICT Pre-Sales Consultant 2 3 8 4 4 21 
ICT Customer Support Technician 0 3 0 6 4 13 
Other 0 0 0 0 2 2 
TOTAL 5 34 28 20 37 124 
 
Table 20 
Software: Predicted: ICT Production & Support 
SIZE OF FIRM 
OCCUPATION 
1 2-3 4-6 7-10 >10 
TOTAL 
Production Engineer 0 0 0 0 0 0 
Electronics Technician 0 3 0 0 0 3 
Trades Worker 0 0 0 0 0 0 
Product Assembler or Tester 0 5 1 0 0 6 
ICT Support Engineer 0 0 0 3 3 6 
ICT Support Technician 0 3 4 0 0 7 
Computer Network Specialist 0 5 5 0 3 13 
Data or ICT Systems Admin. 0 0 4 4 10 17 
Other 0 0 0 2 1 3 
TOTAL  0 17 14 8 17 57 
 
The total projected increase in these four employment groups of firms that currently exist in 
the Canterbury software industry is 409 staff, implying a growth rate of 54 per cent. This 
increases the industry from 755 people to 1,164. This growth is greater than the electronics 
sector, both in absolute and percentage terms. Before calculating the total impact in the ICT 
sector, the following Chapter considers the impact of new entrants. 
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Chapter 7 
Modelling the Impact of New Entrants 
 
 
Figure 3 on page 10 records that 59 firms in the study’s population were established in the last 
five years (1999 to 2003). In this Chapter the study assumes that there is a similar pattern of 
new firms in the high-tech sector established over the next five years. Figure 5 below shows 
the size distribution of the firms that were established between 1998 and 2003 (inclusive). 
Most of the firms (46 out of 59) employ 6 or fewer workers, but there is one firm in the 100-
199 range. The authors decided that in keeping with the conservative approach adopted in the 
previous Chapter, this large firm would be excluded from the modelling in this Chapter. 
 
Figure 5 
Size Distribution of Firms Established Between 1998 and 2003 
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The current occupation pattern in the remaining 58 firms was used as a proxy for the 
occupation pattern of new entrants over the next five years. These figures were then added to 
the survey data for existing firms (as discussed in the previous Chapter) to produce total 
employment by occupation in the electronics and software industries respectively. The results 
of this modelling are presented in Tables 21 to 28. 
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Table 21 
Electronics: Management 
OCCUPATION Current 5 Years Change Growth 
CEO 42 48 6 14.3% 
R&D Manager 25 35 9 37.6% 
Sales & Marketing Manager 29 46 17 58.1% 
Production Manger 21 26 5 23.2% 
ICT Manager 8 12 4 47.1% 
Project Manager 43 71 28 64.3% 
Product Manager 42 59 17 39.5% 
Other  50 57 7 14.4% 
TOTAL  261 353 93 35.5% 
 
 
 
Table 22 
Software: Management 
OCCUPATION Current 5 Years Change Growth 
CEO 30 41 11 37.7% 
R&D Manager 14 17 2 17.1% 
Sales & Marketing Manager 14 24 10 76.5% 
Production Manger 0 0 0 n.a. 
ICT Manager 0 0 0 n.a. 
Project Manager 26 38 12 48.1% 
Product Manager 5 8 3 66.1% 
Other  8 7 -1 -12.7% 
TOTAL  97 136 39 40.2% 
 
The number of managers in the high-tech sector is predicted to grow by 35.5% in the 
electronics sector and by 40 per cent in the software sector. Sales and marketing managers 
and project managers are predicted to be in strong demand in both cases, while there is also a 
strong demand for product managers in the electronics sector. 
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Table 23 
Electronics: ICT Research & Development 
OCCUPATION Current 5 Years Change Growth 
Telecommunications Engineer 2 3 1 28.6% 
Electronics Engineer 163 237 74 45.2% 
Electrical Engineer 5 12 7 155.1% 
Hardware Engineer 109 109 1 0.5% 
Test Engineer 183 180 -2 -1.1% 
Software Architect 21 27 6 29.4% 
Software Engineer 389 433 44 11.3% 
Software/Application Programmer 60 82 23 38.2% 
ICT Systems Analyst 13 16 3 21.2% 
Multimedia Designer/Animator 6 9 3 45.7% 
Digital Media Designer 15 27 11 74.1% 
ICT Technical Writer 46 59 13 28.6% 
Other 80 110 30 38.2% 
TOTAL 1,091 1,304 213 19.5% 
 
Table 23 predicts that research and development staff in the electronics sector will grow by 
19.5 per cent over the next five years. A third of the increased demand is for electronics 
engineers, and another third comes from the combined categories of software architects, 
software engineers and software/application programmers. 
A striking feature of the electronics industry is that it currently employs more software 
engineers and programmers in total (449) than does the software industry (375) in Canterbury. 
This indicates the importance of embedded software in the high-tech ICT sector. Tables 23 
and 24 reveal that the software industry is expecting to increase its demand for these two sets 
of skilled employees at a faster rate than the electronics industry, so that in five years time it 
will be employing 599 software engineers and programmers, compared to 515 in electronics. 
Another feature of Table 23 is that despite the overall increase in R&D staff, there is no 
expected growth in demand for hardware engineers or test engineers. There are significant 
numbers of employees in these occupations, but there is a clear expectation than expansion 
will be in other areas (particularly electronics and software engineering). 
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Table 24 
Software: ICT Research & Development 
OCCUPATION Current 5 Years Change Growth 
Telecommunications Engineer 0 0 0 n.a. 
Electronics Engineer 14 20 6 47.3% 
Electrical Engineer 0 0 0 n.a. 
Hardware Engineer 6 18 12 208.5% 
Test Engineer 7 29 22 306.8% 
Software Architect 37 41 4 9.9% 
Software Engineer 265 399 135 50.9% 
Software/Application Programmer 110 200 90 82.3% 
ICT Systems Analyst 3 8 6 212.1% 
Multimedia Designer/Animator 18 50 32 180.6% 
Digital Media Designer 69 174 106 153.5% 
ICT Technical Writer 2 4 2 114.6% 
Other 40 43 3 8.4% 
TOTAL 569 987 418 73.5% 
 
The survey did not reveal any current or expected demand for telecommunications or 
electrical engineers by software firms in Canterbury. As would be expected the bulk of 
employment is made up of software engineers, software/application programmers and digital 
media designers. These are also the three categories predicted to have the largest increases in 
demand over the next five years, followed by multimedia designers/animators. The industry 
also indicated an increase in the number of its hardware and test engineers, starting from a 
low base. 
The overall increase in research and development staff predicted in the software industry is 
73.5 per cent. 
These predicted increases in research and development staff are noteworthy, but both sectors 
indicated much larger percentage increases in their sales and marketing staff (Tables 25 and 
26 below) of 65 per cent and 127 per cent respectively. This is consistent with previous 
research indicating that a lack of business skills by high-tech start-ups and lack of 
entrepreneurial skills are potential constraints to growth in the high-tech sector (Saunders and 
Dalziel, 2003, section 5.5 and 5.6, p. 30) 
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Table 25 
Electronics: ICT Sales and Marketing 
OCCUPATION Current 5 Years Change Growth 
Marketing Research Analyst 10 22 13 131.2% 
Marketing Specialist 17 40 23 132.3% 
ICT Sales Rep 31 63 32 101.1% 
ICT Pre-Sales Consultant 21 26 6 27.0% 
ICT Customer Support Technician 41 54 13 31.1% 
Other 12 12 0 1.2% 
TOTAL 132 217 86 65.0% 
 
 
Table 26 
Software: ICT Sales and Marketing 
OCCUPATION Current 5 Years Change Growth 
Marketing Research Analyst 8 9 0 4.5% 
Marketing Specialist 13 32 20 157.2% 
ICT Sales Rep 21 60 38 178.4% 
ICT Pre-Sales Consultant 13 26 13 94.4% 
ICT Customer Support Technician 3 14 11 329.8% 
Other 4 2 -2 -51.5% 
TOTAL 63 143 80 127.4% 
 
In both industries, the two categories where the bulk of the growth is expected are marketing 
specialists and ICT sales representatives. The combined increase is 43 marketing specialists 
and 70 ICT sales representatives. The high level of exports from the ICT sector (Saunders and 
Dalziel, 2003, Table 2.1, p. 7) may mean that many of these positions will require skills in 
international sales and marketing. 
The electronics sector employs a significant number of production workers, particularly 
product assemblers and testers (906 people). This is projected to rise steadily over the next 
five years (9%), but not at the same rate as overall growth in the industry (21%), or even in 
the ICT electronics production and support occupations generally (14%). 
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ICT production and support is not so significant in the software firms. Half of the projected 
increase comes from computer network specialists and data or ICT systems administrators, 
who are often performing a research and development role (rather than support) in these 
firms. 
 
Table 27 
Electronics: ICT Production & Support 
OCCUPATION Current 5 Years Change Growth 
Production Engineer 53 56 3 6.3% 
Electronics Technician 89 120 31 34.6% 
Trades Worker 13 23 10 74.5% 
Product Assembler or Tester 906 984 78 8.6% 
ICT Support Engineer 5 15 10 182.9% 
ICT Support Technician 25 48 22 88.6% 
Computer Network Specialist 10 22 12 118.0% 
Data or ICT Systems Admin. 13 16 2 18.8% 
Other 20 10 -10 -52.1% 
TOTAL  1,135 1,292 158 13.9% 
 
Table 28 
Software: ICT Production & Support 
OCCUPATION Current 5 Years Change Growth 
Production Engineer 0 0 0 n.a. 
Electronics Technician 0 3 3 n.a. 
Trades Worker 0 0 0 n.a. 
Product Assembler or Tester 3 7 4 160.2% 
ICT Support Engineer 3 6 4 146.2% 
ICT Support Technician 1 8 7 649.7% 
Computer Network Specialist 9 16 8 86.0% 
Data or ICT Systems Admin. 8 18 10 115.9% 
Other 3 4 1 29.0% 
TOTAL  27 63 36 135.7% 
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Table 29 summarises the projected growth for the two industries, and for the total ICT sector 
in Canterbury. The change in employment is comparable in electronics and in software (549 
and 573 people respectively), but of course this represents a significantly larger percentage 
increase for the small software industry. The total growth in employment of 33% in five years 
represents an annual growth rate of 5.9 per cent per annum. Allowing for labour productivity 
growth on top of this figure suggests that ICT is likely to remain one of the main engines of 
economic growth in the province.  
 
Table 29 
Electronics and Software: Totals 
OCCUPATION Current 5 Years Change Growth 
Electronics Totals 2,618 3,167 549 21.0% 
Software Totals 755 1,328 573 76.0% 
TOTAL ICT SECTOR 3,373 4,495 1,122 33.3% 
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Chapter 8 
Qualifications 
 
 
The information in Chapter 6 provides a useful guide to the predicted demand for skilled 
employees in the Canterbury high-tech ICT sector. To provide further guidance on industry 
expectations for these employees, the large firms were asked to indicate what technical and 
business qualifications are essential in each occupation (see Table 2 on page 7 of this report). 
This part of the survey was restricted to the large firms since these firms set the industry 
standards for employment. Since the large software firms did not participate in the original 
survey (see the discussion on page 11), this means that the qualifications reported in this 
Chapter are based on the information provided by the large electronics firms. 
The data returned by respondents indicated that more than one qualification is required for 
most occupations. It is common, for example, to require a technical qualification and a 
business qualification, depending on the work performed. In some cases, there were several 
options to meet the qualification requirement (an engineering degree, or a science/technology 
degree, or a computing software degree, for example); in other cases the respondent expected 
a particular degree (an engineering degree, for example). For some occupations, the survey 
indicated that more than one qualification on either the technical or the business side was 
expected (a computing/software degree and in-house business training, for example). 
The methodology adopted for this Chapter took this range of responses into account to arrive 
at an aggregate estimate of the industry demand for qualifications. The data were analysed 
separately for technical and business qualifications. Where a returned survey form indicated 
options, these options were coded as 0.5 (two options) or 0.33 (three options). Where the 
returned form indicated more than one required technical qualification, or more than one 
required business qualification, both requirements were recorded as 1. For this report, 
qualifications data were recorded only for the occupations where the firm currently employed 
at least one person. The responses were then collated to determine the percentage of persons 
in each of the four core occupation groups (that is, management, research and development, 
sales and marketing, production and support) expected to hold particular qualifications. These 
percentages for the essential qualifications are reported in Tables 30 and 31. 
The data in each cell indicates the percentage of people in the occupation group that are 
expected to hold the particular qualification. Thus, from the first data cell in Table 30, 3.6 per 
cent of people in the management occupations are expected to have a technical research 
degree (Masters or PhD). The columns sum to values greater than 100 per cent because of the 
possibility that firms require more than one qualification for some occupations. 
The most striking feature of Table 30 is the very strong demand for engineering degrees for 
all except the production and support employees. This is not surprising for the research and 
development employees, but the firms also expect large proportions of their management and 
their sales and marketing employees to have an engineering degree. Degree qualifications in 
science, technology, computing or software are also in high demand, although a diploma is 
sufficient for some positions in sales and marketing. 
From Table 31, firms do not seem to expect their production and support employees to have 
business qualifications, but sales and marketing employees are expected to have a commerce 
or business degree, and research and development employees require some exposure to 
business training. Management are expected to have an undergraduate or postgraduate 
qualification in commerce or business. 
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 Table 30  
Essential Technical Qualifications Distribution 
Technical Qualification Mgmt R&D S&M P&S 
Masters or PhD Degree 3.6% 1.3% 0.0% 0.0% 
Graduate Diploma 17.0% 12.4% 8.9% 4.4% 
Engineering Degree 37.5% 30.7% 31.1% 7.4% 
Science/Technology Degree 13.4% 11.8% 11.1% 7.4% 
Computing/Software Degree 12.5% 19.0% 0.0% 9.6% 
Diploma in ICT Subjects 3.6% 8.5% 20.0% 20.0% 
Certificate in ICT Subjects 0.0% 0.0% 4.4% 22.2% 
Vendor Qualification 7.1% 0.0% 2.2% 18.9% 
External Short Course 5.4% 3.9% 13.3% 15.6% 
In-House Training 10.7% 2.6% 35.6% 24.4% 
Other Technical Qualification 10.7% 18.9% 4.4% 21.1% 
 
  
  
 Table 31  
Essential Business Qualifications Distribution 
Business Qualification Mgmt R&D S&M P&S 
Masters or PhD Degree 0.0% 0.0% 0.0% 0.0% 
Graduate Diploma 6.5% 0.0% 0.0% 0.0% 
MBA Degree 19.0% 0.0% 0.0% 0.0% 
Masters of Engineering Mgmt 8.9% 0.0% 0.0% 0.0% 
Commerce/Business Degree 33.3% 11.1% 59.3% 0.0% 
Diploma in Business Subjects 14.3% 0.0% 25.9% 0.0% 
Certificate in Business Subjects 0.0% 44.4% 0.0% 0.0% 
External Short Course 0.0% 44.4% 0.0% 0.0% 
In-House Training 21.4% 0.0% 0.0% 0.0% 
Other Business Qualification 17.9% 0.0% 14.8% 0.0% 
 
 
Based on the percentages in Tables 30 and 31, it is possible to project the increase in the 
number of qualified employees by type using the projected numbers reported in Chapter 6. 
These projections are presented in Tables 32 and 33. In each case, the first data column 
reports the total number of essential qualifications (technical and business respectively) 
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expected to be required in five years time. The second data column calculates the number of 
extra qualifications this involves compared to the present number of employees in the sector. 
Some of the numbers are significant. Over the next five years, the high-tech sector in 
Canterbury is expected to require 224 more engineering degrees, 198 more degrees in science, 
technology, computing or software, and 162 more degrees in commerce or business. These 
figures do not take into account normal employment turnover or retirements. 
There is also demand for sub-degree qualifications, including 122 certificates or diplomas in 
technical ICT subjects and 249 certificates or diplomas in business subjects. The firms also 
seem to be more confident about providing in-house training in technical areas (571 in total) 
than in business areas (only 105 in total). This is reflected in a much greater demand for 
external short courses in business (200 extra people) than in technical subjects (59 extra 
people). 
 
 Table 32  
Essential Technical Qualifications in Five Years 
Technical Qualification Number Increase 
Masters or PhD Degree 47 9 
Graduate Diploma 459 89 
Engineering Degree 1,100 224 
Science/Technology Degree 477 89 
Computing/Software Degree 627 108 
Diploma in ICT Subjects 555 92 
Certificate in ICT Subjects 317 32 
Vendor Qualification 299 32 
External Short Course 375 59 
In-House Training 571 99 
Other Technical Qualification 788 126 
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Table 33 
Essential Business Qualifications in Five Years 
Business Qualification Number Increase 
Masters or PhD Degree 0 0 
Graduate Diploma 32 6 
MBA Degree 93 17 
Masters of Engineering Mgmt 44 8 
Commerce/Business Degree 631 162 
Diploma in Business Subjects 163 49 
Certificate in Business Subjects 1,018 200 
External Short Course 1,018 200 
In-House Training 105 20 
Other Business Qualification 141 37 
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Chapter 9 
General Employee Attributes 
 
 
The large firms were requested to rank the five most important attributes for employees 
within their firm out of a set of 20. The 20 attributes were presented in three columns 
representing fundamental, personal management and teamwork skills (see Table 3 on page 8). 
Some responses ranked the top five in each column, and so the top two choices for each 
column were included in the analysis of this Chapter. This means that the analysis does not 
attempt to weight responses by whether they were ranked first, second, third, fourth or fifth 
and that some responses had six attributes included rather than five. Nevertheless, the results 
did fall into a clear pattern of three different levels of importance, as shown in Figure 6. 
 
Figure 6 
Most Important General Employee Attributes 
 
Five attributes were mentioned by 9 or more responses. The most important was positive 
attitude and behaviour. Not only did this score the most responses but it was also consistently 
ranked first. Another very highly ranked attribute was problem solving skills; 7 of the 10 who 
ranked this in their top five rated it as the second or third most important. Ability to 
participate in projects and tasks was also cited as important by many respondents, although 
with a relatively low ranking. Being responsible and person to person communication were 
cited by a similar number but again were not ranked highly within the three.  
There were then four attributes that were cited by 6 or 7 respondents: multi-tasking skills, 
ability to work with others, continuous learning and upskilling, and being adaptable. 
Comments in responses from the small firms occasionally mentioned the importance of multi-
tasking among their employees. 
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Willingness to follow instructions
Time management to meet deadlines
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The remaining 11 general attributes were ranked by four or fewer respondents. An 
entrepreneurial attitude and information evaluation and management were the most frequently 
cited of these, followed by time management to meet deadlines. This does not mean that 
willingness to follow instructions, understanding and using numbers, skills for presenting to 
an audience, working safely, technical writing skills, cross-cultural communication and 
leadership in group projects are not desirable, just that they were ranked relatively low 
compared to the others. Business writing skills was not mentioned in any of the top rankings. 
As well as the question about general attributes, the survey to the large firms also provided an 
opportunity for respondents to specify the specialist skills knowledge they thought were 
particularly important for their employees by type (that is, managers, research and design 
employees, sales and marketing employees, and production and support employees). These 
respondents were also requested to provide any other comments relating to their demand for 
skilled employees in the high-tech sector in Canterbury. The answers to these questions were 
descriptive and are presented below.  
Skill Knowledge of Managers 
Thirteen firms who replied to the large survey commented on the skill knowledge attributes 
they preferred in their senior managers. These comments were eclectic and covered many of 
the attributes expected in managers; for example, three mentioned project management, five 
business/commercial awareness, two cross cultural knowledge and two leadership skills. 
Other factors mentioned included flexibility in mangers, good technical knowledge, 
innovation and creativity, risk taking, and ability to achieve deadlines.  
Skill Knowledge of Research and Design 
Ten firms who replied to the large survey commented on the skill knowledge they preferred in 
their research and design employees. Five of these mentioned commercial and/or market 
awareness, four related their comments to the ability of employees to understand and/or keep 
up with technical developments and two mentioned an ability to think outside the square.  
Skill Knowledge of Sales and Marketing 
Eleven firms who replied to the large survey commented on the skill knowledge attributes 
they preferred in their sales and marketing employees. The most common comment was the 
ability of employees to understand the technology that the firm works with, cited by six 
respondents. Other comments include better networking and forming alliances as well as 
greater understanding of global business and the marketplace.  
Skill Knowledge of Production and Support  
Ten firms who replied to the large survey commented on the skill knowledge attributes they 
preferred in their production and support employees. Three firms mentioned experience; three 
mentioned communication and/or people skills, and two mentioned product and application 
knowledge.  
Other Comments 
This was responded to by only eight firms. Most of these comments related to difficulty of 
finding skilled/technical staff, mostly engineers. One mentioned also the difficulty in finding 
an engineer that can market the product.  
  41
 
Chapter 10 
Future Mapping and Forecasting Mechanisms 
 
 
This report has described the methodology, data and analysis used to forecast skills demand 
for the high-tech sector in Canterbury over the next five years. To do this required 
information on the size of the high-tech sector, its predicted growth rate over the next five 
years and the classification of occupations in the sector. Information was also needed on the 
qualifications considered essential for these occupations as well as information on required 
skills and attributes.  
The first challenge was to discover the extent of the high-tech sector in Canterbury broken 
down into software and electronic firms. The firms’ names and contact details were obtained 
using a variety of sources and these firms were then surveyed by telephone to obtain basic 
information such as their level of employment and establishment date. Only 8 of the 163 firms 
identified declined to participate. The information obtained for the remaining 155 firms 
formed the basic database for the study. Of these firms 66 produced high-tech electronics 
produces and 89 produced software (where firms stated they produced both electronics and 
software products, they were identified as electronic firms). The software sector has a higher 
number of relatively smaller firms whereas the electronic sector has firms across a wider 
range of size categories. Total current employment was estimated at 2,618 for the electronics 
sector and 755 for the software sector.  
The next stage in the project surveyed the occupations, qualifications and skill/attribute 
requirements of these firms. For firms employing more than 11 people a full-length survey 
was administered, asking for details about employees in four core occupational groups: 
management, research and development, sales and marketing, and production and support 
employees. These firms were asked the current and predicted number of employees in these 
categories by occupation type, the essential and desired qualifications of these employees and 
finally a general question relating to the skill/attributes that they ranked most important in 
their employees. Firms were also given opportunities to comment further at various points in 
the survey. Firms employing 10 people or less were sent a smaller email-based survey that 
requested information on the occupations and qualifications of current and predicted new 
employees over the next five years.  
The overall response rate was very good, with 54.5 per cent of electronic firms responding 
and 49.4 per cent of software firms. The main disappointment was a relatively low response 
rate by the large software firms.  
In the electronics sector 10 per cent of employees were classified as management, almost all 
of whom (95 per cent) were in the larger firms. Forty-two per cent of employees were in 
research and development, again not surprising given the comparative advantage of 
Canterbury in this area. 36 per cent of these were classed as software engineers. Only 5 per 
cent of employees were in sales and marketing and virtually all of these were in the larger 
firms. The remaining 43 per cent were production and support engineers, with 80 per cent of 
these being product assemblers or testers.  
In the software sector 13 per cent of employees were classified as management. Seventy-five 
per cent of employees were in research and development, 47 per cent of which were classed 
as software engineers. Only 8 per cent of employees were in sales and marketing. The 
remaining 4 per cent were in production and support.  
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The ICT sector in Canterbury is predicted to grow over the next five years. The electronics 
sector is predicted to grow by 15 per cent. At a disaggregated level, growth rates vary 
considerably among the categories of employees. In the electronics sector the growth rate in 
managers is predicted to be 29 per cent compared to 14 per cent in research and development 
employees, 57 per cent for sales and marketing and only 8 per cent for production and support 
employees. The software sector is also predicted to grow but at the faster rate of 54 per cent. 
Management employees are only predicted to rise by 20 per cent, compared to 53 per cent in 
the research and design employees, 97 per cent for sales and marketing employees and 112 
per cent for production and support employees.  
In addition to the predicted growth in employment from existing firms reported in the 
previous paragraph, the study also analysed the impact of new firms entering the sector. The 
number of new firms by size over last five years, excluding one large firm, was assumed to be 
replicated over the next five years. This suggested an increase of 58 new firms. When these 
were added to the existing firms’ predicted increase the overall increase in employment in the 
electronic sector was predicted to be 21 per cent and in the software firms 76 per cent, an 
overall increase in employment of 33 per cent or 1,122 employees.  
To estimate the requirements for qualifications over the next five years the qualification 
requirement for the number of extra employees reported above was calculated by major 
occupational category. Information for this stage of the report was obtained from the survey 
to the large firms. Since none of the large software firms responded to this the results are 
based on the returns from the large electronic firms. Respondents stated essential 
qualifications by occupation class. These data were combined with information on the extra 
employees by occupational type to obtain total projected demand for employees by 
qualification.  
The results of this analysis were divided into technical and business qualifications. They show 
a predicted increase in demand for 89 employees with a graduate diploma and 224 employees 
with an engineering degree. There is additional demand for 89 employees with a general 
science or technology degree and 108 with a computing or software degree. An additional 92 
and 32 employees with a diploma and certificate respectively in ICT subjects, 32 with vendor 
qualifications, 59 with external short course and 99 with in-house training were also predicted 
to be required.  
In the case of business qualifications, there is a predicted demand for an extra 6 employees 
with graduate diploma or equivalent, 17 with an MBA degree, and 8 with the Masters of 
Engineering Management. There is an increase in demand for employees with a commerce 
degree of 162, 49 with a diploma in business subjects and 200 for a certificate in business 
subjects. There is also an increase in demand for short business courses for 200 employees.  
The predicted overall increase in the high-tech sector is significant at 33 per cent. This has 
implications for recruitment to the industry of skilled and qualified employees if this growth 
rate is to be achieved. The highest increase is in the potential demand for employees with an 
engineering degree (at 224) followed by certificate and short course in business subjects 
(predicted at 200 each). There are also strong predicted increases in demand for graduates of 
commerce degrees (162), science and technology degrees (89), and computing and software 
degrees (108).  
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These predictions imply some challenges for the high-tech sector in Canterbury if it is to 
avoid skill shortages in the future in the traditional sense of not enough qualified people in a 
particular industry to do the work required by firms in that industry (Taylor, 2005). A 
companion research project in the ETITO Growth Pilot (Maclean, 2005, p. 8) records that: 
• Graduate numbers from University programmes relevant to the high-tech sector in 
Canterbury are static or declining. 
• In particular, graduate numbers from the M.B.A. and M.E.M are reasonably static. 
• Graduate numbers from polytechnic programmes relevant to the high-tech sector in 
Canterbury are in steady decline. 
As the author of that report also notes, ‘the last bullet point above is especially baffling [in] a 
strong industry with good remuneration prospects and career paths’ (idem, p. 9). This leads 
him to the following summary (idem, p. 9): 
In conclusion, the tertiary education system currently has the appropriate programmes, the 
confidence of industry, and the capacity to meet the projected needs of the ICT sector in 
Canterbury. However there is no sign of the increasing supply of qualified personnel which the 
industry expects to employ over the next five years; the number of graduates is either static or 
falling, depending on the particular programme. Stream 4 of the [ITITO] Growth Pilot deals 
with the issue of attracting an adequate stream of suitable people through training programmes 
into the industry, and it is this project which holds the key to meeting the future requirements of 
employers so that growth is not hindered. 
This conclusion is very important for designing an ongoing mapping and forecasting 
mechanism that will communicate industry trends and emerging skill demands to providers, 
and which will contribute to the timely development of relevant curriculum and 
qualifications. Given a general confidence of industry in the quality and content of the 
programmes being provided, the mapping and forecasting mechanism can focus on trends in 
the quantity of graduates and trends in the quantity of new positions as the high-tech sector in 
Canterbury grows. Important users of this information would be the region’s education 
providers and industry employers, but also anyone involved in promoting the sector to 
secondary school students. 
Consequently, this report recommends that for the next four years, the ETITO Growth 
Project fund annual telephone surveys of industry and providers to update the data on skills 
demand in this report and the data on skills supply in Appendix A of Maclean (2005). The 
telephone survey of industry would seek information on the total number employed in each 
business, so that an estimate can be made of skills demand assuming the structure of 
employment in the sector does not change from that recorded in this report (a reasonable 
approximation over a four year period). The telephone survey of providers would seek 
information on the number of enrolments or graduates in ICT-relevant programmes to 
investigate whether trends are in line with changes in demand. 
The industry survey would require the research team to search for new entrants into the 
industry in order to update the database described in Chapter 3 of this report. It would also 
reveal businesses that had exited. If funding allowed, it would be useful to interview the new 
entrants and the exiting firms to get a better understanding of these dynamic aspects of 
industry development. 
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The outcome of the two surveys would be an annual research report presenting the material 
listed in Table 34 below. The report would need to be written in a style relevant to the wide 
range of its intended audience, including students and careers advisors in secondary schools. 
 
Table 34 
Possible Structure of an Annual Research Report  
on the High Tech Sector in Canterbury 
Chapter Heading 
1 Introduction 
2 High Tech Firms in Canterbury 
- Distribution by Type and Size 
- Comparisons with Previous Years 
3 Implications for Labour Demand 
- Occupations 
- Qualifications 
4 The New Entrants 
- Profiles 
- History 
5 Firms Leaving the Industry 
- Profiles 
  - History 
6 Trends in Graduation Numbers 
- Universities 
- CPIT 
- Other 
7 Discussion 
8 Conclusion 
 
 
 
 
 
 
  45
References 
 
 
Cluster Navigators (2004) Cluster Building: A Toolkit, downloaded 1 September 2004 from 
www.nzte.govt.nz/common/files/cluster-builders-toolkit.pdf. 
ICT Taskforce (2003) Breaking Through the Barriers, June. 
Maclean, Crispin (2005) Report for Stream 2 of the ETITO Growth Pilot ICT in Canterbury. 
January. 
O’Connor, Gerry and Clive Smallman (1995) ‘The Hybrid Manager: A Review.” 
Management Decision, vol. 33(7), pp. 19-28. 
Saunders, Caroline and Paul Dalziel (2003) The High Tech Sector in Canterbury: A Study of its 
Potential and Constraints, AERU Research Report 260, August. 
SNZ (2004) Development of an Australian and New Zealand Standard Classification of 
Occupations (ANZSCO): Discussion Paper. Wellington: Statistics New Zealand. 
Taylor, Greg (2005) Defining Skill Shortages and Occupation Categories for the High Tech 
Sector in Canterbury, AERU Working Paper, January. 
  46
 
 
